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(54) UNINTERRUPTIBLE POWER SUPPLY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To supply stable power to 
an important load without any short interruption also 
when an upstream open mode occurs when a load is 
connected in parallel with a serial/parallel compensation 
instantaneous drop countermeasure system. 
SOLUTION: This uninterruptible power supply system is 
provided with a power supply 60, an important load 70 
that does not allow instantaneous drop of power that is 
fed from the power system 60, and the series/parallel 
compensation instantaneous drop countermeasure 
system that consists of a parallel transformer 40 that is 
inserted in parallel with the power line that is provided 
between the power system 60 and the important load 70, 
a series transformer 50 that is connected in series with 
the power line, a parallel compensation converter 10 that 
is connected to the parallel transformer, a series 
compensation inverter 20 that is connected to the 
series transformer, and a power storage medium 30 that 
is connected between the parallel compensation 

converter and the series compensation inverter, and copes with instantaneous power drop and 
power failure. Also, the interruptible power supply system is provided with an input switch 80 for 
breaking between the power system 60 and the series/ parallel compensation instantaneous 
drop countermeasure system when detecting an open fault at a power system side or the 
overload or overcurrent of the parallel compensation converter. 
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w yizmnzmx § tLtzmq vyyx± tziz&m y r ? 
hiut mmy * >izw.mzmmzixfzWM n y yx t m 

l£M?"J b y yx&tilimi V T9 YMzW^tttz 3 y 

9 ( wt. mvmo >;<-?t^o) t mmm 
hyyxizmmztiM y^-9 (kit. mmnm^y 

mmmifrttzimmttmay^-frt&fiffitMiiBm, 

Ltz k * £t&riE^7J*if£k MiEB^JffiflKfrsJi 

nm3y'*-?n&w,mim£tcimnmi**ffiizffl 

A. 

[000 1] 

a yizmmzmmztifzum byyxt. mmm 

\~yyxt fcttttfl 'J7?h /HcSSttS ftfclfe*Mi*3 
9 k . H?fElE?iI h 5 y xfcffiKS fifcEJHfflM 

w<- * k . H?ieM?ija«3 k mimmmiM 
y^-9nf$izmmzixfzmx$mi&fak. mtsmm 

k. msemmtM y^-9*®m-t&mmm 
-9fflw®&bfrt,m!S&ti. muyj ycom&i&T&f 

fzWMnmmttmtmmi'XT'Uzm^tzmjjmtei' 
x^a imm-hmwmmM^x'rMzm-th . 

[0002] 

1 1-3 1 05 2 4^?gtc|B(8$itTV^|>igfft 
[ 0 0 0 3 ] H9 fc/flvvc, t^ajgM9Jttflttttt4ffi 



$tt6 0 k . lirSB«*«aE3&»^miB*KftWK:«**« 
1&-thWMy4 yiz-<X.m&iJ s &mtzim%tit:M.M b 
yyx^.tz\mWJT9 NMOt, WE*»94 >tc 
-^Sl^'Il?iJ(c:tgg!$fi^lt?iJ h 5 yx 5 0 k . 
Mfl b 9 >-^£7)-^IS^^{iM?'J VT9b MZfflfiUS 

n&&mmm3 y^-9 iot« msmm b y yx<r>- 
<zmmzmMzti&mmm4 y*-9 20 k . mrteM 

$nfc«*»aa«*3 0 k . ess^fiMcoittESriaffi 
LiSK+iaig»«E«iaj«[EDc*aj*-i-6iB:»+iaig 
s&«E^aiiHi8§ ( v s d c ) 35k. m&mw& y 

^ ftDW&m 1 c $r tti7Ji-?» mmm? y <- 9m^m 

»5E^tb[HlS§(CTC)6 3k. ftW*S£«ffi LJWMKK 

«iasiiiLSrai*-r&m?iw8a«ajiiiB (ctd 6 5 
k. wmiwsu^mim^xT-^cox^m&^mm 
LA^«ff«ianivi^tti^-ri»A7j«ffi^ttitHiff& (p 
ti) 6 7k. m&&&tmm3ys<-9t®w~r &m\ 
mm3y^-9®m®8& 1 0 0 1 . wiBiawflWR-f wn* 
-^s-*jffli-rsitt5ijffl«>f w<-^so»ei»2 0 0 k . 

-f v^-g3S5cfl-^$-i±J^J-r^_b»SEP3SJt^a3IlISS8 5 k . mr 

feA7jx>r >y ^-^ftm^-t j: o r mri5m7j^^k mtm 
mtfflg3v£mwt9ti'XTj>. k ammk^m-hxn 

X4 •y^-8 0k£*L-Cfi§j£$ix£. 
[0004] ^<7)J; a ^rmTJ^v-x^Atc^c^Tti. 

njumiz^t^mmi^mmzm-hn^t u 

«-C'*-Sfi^m^7 0<07 ^-^ dt»5>( >) twM^iJ 
h y yx&Mt&ffl V T9 VIVA 0 Zft LTMMfcrtffitt 
L. B^BHIM y^-9 2Q*m.nbyyx5 0*-ftL 

yA-^ 2 o ko^£7)iea[5^ >- (a^raiiiss) tc« 

flIWHKfls 3 0 LTIttM?iJfflHl^lSffi*r»vX 

[0005] dtfOv-Xx^ti. [I^Jh7yX5 0S-^-L 
Ttt^Jfflfl^ y^—9 2 0c7)aj7J«JE$r«l®7W y<0f 

ffi(c«m«iEk t-ciitgjDi. s^ktcioT. 

7 0{C6iaiDS#l&1MES:*Sflffif 7 0 *>5a&ttEE£*l« 
li-tO^JE^SrlSyiHlMI'f 2 0 

my] byyx5 0i-fr tx zwm&zmMy 4 ycoms. 

[0006] ZcoZoKioXr-J+lzm^X, 

%wn. m^mteomwi. ±m&m^mmm^>±mz 
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mm*-Y<,zmmz.mm&3>*-9 1 oa^Sc 

JgUi«E*lfcfcS-»i\ MJIWiMIn 1 0^ifi?iJ 

h 5 5 o^asm?t7 o— mwrn? v*—* 1 o 

^mMH0S&£^j££i^£fcKJ:9*gj|ffi7O'\£ 
[0007] .TOi^-f.kT'ti, *W5-r VTTOii-* 

8rMU& 3 0 *>fc«fl tTMSm^ 7 0 <7)^*S« 

[ooo8]§^>c. &pmm? ^ 1 on mm 

«^X«i[Hl±^fiP 5 i: 1 1 , SSft^ 7 o oaggrcsfc 

m-tz> t?-t )V?-t ix tiffti . 

[ooo9] ore m&pmmj&mmimi'XT^ 
£.£immm3>'<-9 1 o<ow*ws;£hii om 
zm^xmrntz. mi o\tm9^mm^-oy^- 
fMmmi, i o o cr>mfam%ffif8&*-tmx'$>2>. 

[ooio] mmm* yx-*mmm 1 o on, w. 
gK+ramssmjEffl mn%imM.\B\& not. nmrn^n 

mmmMma not. mmnto yx-9ti&ME3& 
^mnmniAot. pwmmmmm sot. 
rm^r^sm i55t. y- m*!M 1 6 o 

b . mSK/WEBWlBt- KW*» 1 7 0 t . A^mffitHJ 
fflI?«»HISS 180t, A3b«ffi»£<It£Sg2§ 1 9 1 1 . 
A*J*IWRa3iHH»£» 1 9 3 fc . B#R81S^fi 1 9 5 b 
ttLXffif&Ztl&. 

[ooii] wML*m®8&n&.nmm%imM-®m 1 1 o 
iS^ii^yA-; i o^ajTrr^^ma 

[0012] fmmmmn.m8mm& 1 2 on. 
vsmtam 1 Lt x^ms.mtamvit^M.^z^x-t^ 

8§i 1 o^^aj*s<i«:iass+iaiii]»«EEiMwrawa 
ft-^*^. m?ij««3wn-^ 1 o^a^-r^t 

«o*>e«e«&*a[ mr. «8S««i*-hm*bib«3 
[0013] M^'iffliir? w-?-^aj*«aawttwwia» 

1 3 0J4. SSit«iifflI^-HMyiJ««3WN'-^ai*miig 



[0014] y^-?&jimE.m*®n®& 

[0015] PWMMffEItt 150(i. JfeJMMa W« 

1 0c7)jii^i«jEfi^-fi-^t * -v u re#«^ni» 1 
v+y-rm^zft-h-th. 

[00 16] y-M4 9-f7TH»l 6 0«i, dOX-* y 

[0017] *8t/«ffiW»*- 17011 t 

ffittSBMtttSSttttlilK 1 2 0*>£> fflPE-h'M 

fflijaamK 1 8 03&»^<o«a^-*«EBw»^- km^rs 

U »Jafi3>A-? 1 0 t«SBW»t- HTSWS 
[0018] AjinKfflfflm»®& 1 8 0(4. A^J«a 

^asffivi t . A*«E^*<ii«e» 1 9 1 

<7)A^JlfeSSt*mfficu 0 b . WfRBIS^fl l 9 5*^<7)B# 
RSfflT*iA^I$n. ±?iS[l8ife«!tillHlK8 5*^^5eiWi 

jaiisdR. A^mEsmffivi* («i«jg»o9 5%) , 

A7Jjf«dgta^«w0 («^.tf5 0Hz) , ^R«T*» 
ffifc <fc WfA*ffllHR*» 4> i^lRttTatcaB(t«JEij x xm 

mmmmz%z>KMz&m%mmm3y;<-? 1 o*>- 
atfrr^sma (Jar. ts^-MWinw-; 

[0019] A^X^f -y^-8 Oti. ±S!Blt0cfittmBIK8 

[0020] ±»5EBH*^ailll^8 5ti, A^*Ec?)S» 
«£E«T*«aiL3tk*tc. A^]^-f7f8 0i:A^ 
8 5«i. »,*%0frh<r>Xh*4 -/i-mScry 

1 7 0 £$lJfflH&- HWfi#*ai*r* bbh 

a^«ee$<jp?i®:eiss i 8 o izmsm^tn^-t 
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6. 

[0021] m\WkOV^-9 1 0*^S«t^«JE 

zmiLZit&ztizz^x^ &mmm? y^-9 i o^ 
m.n hvyxso -mmnm i o — aawiMta y*-? 
i ocowssm&immf&zii. mmM.$i7 0'\£fcLtz 

[0022] &±cr>®mim£ 0 . ±ti$mifr®lil®8Z 

i o -»tt*>J h?yx5 0 -*W£fiffi 7 o — jfejMMl n y 

l 0<7)«»itffl|I!i&£®j£$i2:&£ htci Dfi^fi 

w 7 o ^ggjg t^m^j seaft-r * z t a*-cs & . 

[00 23] HI 1H21 3£fflwc, fi!#8:«r<7)ieM 
[0024] <±8Wftt3&£B*> ±g£^fe*fe^±mf 

9 xjjw±w&mnm7 o corns 

Ml±<7> 9 5 h £ t , l&qtMM WN*-^ 2 0 
tt, *^ftit7 0O^S«JE^5%OBJESr^$-ar 

HW7 OWil 0 0%c^mE£5fci£-tfTU£ . 
[ 0 0 2 5 ] a 1 1 KSrf J: 3 (C. ±SS«tcllR*S»« 

<Oja&«£BO 9 5 %<Z>WE£1lft L , fi^M^f 7 0 fctt 

[0026] *Bfl*f 7 oco«g[{i, mmm^y^- 
9 1 o je^NMtc^ o MJd*i«3 yA- ? i o h 

mii<-y* : &fc?h . H3Wt ah va— *2 o^ttjTj* 

[0027] «7JflfK^*3 Ott. M?iJffl)«3 

1 Ofc JlfiffiWUflM VA-^ 2 0^tt7JPes£tti&b 

1 ooxicttS"*-*. 

[0028] Ltcw^x. vhvsmxm 3 o nmmm 
aMcflrr*-*. ma[4>iaiii»o«jE*— setcftofcAt 

m^y^-9 i cm, mm^j vfrhmttwm-hm 



[0029] msi&xvmjwfiitni. mmmzaht 

[0030] <±«BB»«fflig»8 5 J: 0 mttXAU 
«JE#9 0%*-C'<KTL7t£fc$-eiaiL-CA7JX-f 
8 0tRMfcLfci:S> 01 2iZ5rctX 3£. mttf. 

x-hvm>mm%Mi o^^s«sco9 0%4-tiKTL 
•y f-macfa^aj* § ftA7j>u 7fso #>TO$ix 

SS^f 7 0 C0^S«E« 9 0 %cr> 1 4 T'ft 4 . 
[003 1] tt^JfiMH 2011 A7JmE#fi 

gm#7o<o^fl:ffc7)9o%T'fc4c7)-c\ Msm?^7 

Ot0^fg«jEcol 0%^mE^%^$^:» it?iJh7>x 

^s«ffco i o o %<om&zmiLZ . 

[0032] *SM#7 OcT)«ffi{i, ^ISdaWN'- 

^ i owmttmtz&v&mmm? i o^is?ij h 
7^x5 o^nmsMi o-*mm®?yj<-? 1 o<o 

0 <Daj7jm»iE i i is^ij h 7 yx 5 0 <o-<zmmziY 

[0033] Jfejfllffltn WC-^ 1 0«, fiSft^^fS 
«£E09 0%c7)«ffiSr?lirLTV'>4OT*llWa^ : 7 Otc: 

a yj^-9 2 oimmn.ffi 7 oco'mms.n 1 o%com 

fiESrW±tTV%*<0-CS5lfiW7 0^«i^-r4«7JOl 
0%^«^LTV^. 

[0034] mwMm3 o(i. 

1 0i5itXlt:^Jffl«^ 0cO*7JPes^tt^L 

tv^4. £ix(i*> «t a *rssftW7 otc^-t^mTjc 7 ) 

100%tcfflS^4. L^'ot, tt*»««fl53 0<0 

mmmmizx vmimm^y^-? 1 o«f?itr-s.3gsfi 

[0035] BffM<7)*<JfflI»J^(C «fc 9 , A^mffi 

[0036] <A7JffijE*«mffi. «i.Hf9 5%t=MM 

?fmnv^'-^ 1 o*^jffli§nTv^i>^f>iai 3^-r 

*^SScLXt-»-g»c: t$r^#. HI UZ7ikLtz<±mmi& 

mi&T>bmtx'b&. 
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[oo37];^j:3ic. ^mzmmcrffimiz xn 
rnmfc 3 o izmmfn? >^-?ioti£ immm am 
mmm^y^-? 1 ote3zmmm&izj:-?xw±?& 

[0038] mkcomL^matff^mi&Mm^^^t: 

izmii iznmnm ztix^z m&iz . mtt&&£&to 
m. mij&mnmwt. ±m.wmw&comimcr>±.mzm 
imm i mLLtzi%&. nmnftcowfcizjmtfbm 

\MM.?mmt}&® imm^^ t-a izm\ iznmmmz 
tix^z m&z'±ffi.mizmmrnti!ztfmL btcm^mm 
&£vniwffitiz, 014. miszm^xmw-t 

[oo39] wMmmmttmimm.i'XT-^i.mz 
wmmm i mL^&mzmi}minw±tfmumm%. 
mo (D'mmKco 9<5%tz^tit-tz>t. wM.wmm 
^m\mm.^^^x-f]ws.if9 5 %zh& z t*> 
h , e#i*mh 2 0 tagm?t 7 0 oojmma. 

DmE-izmsL^Mmfmi owijasmEm 0 0% 

[0040] ±»^W»«tta<Jteti*-4 , 0 1 4 tc^ 
T J: 0 C, S^Hit 7 Ofc,i:t/Ji?f 7 5 fctt, 
3 yA-* 1 0 #*8fW>ffil&aW=5: 0 . MJOWffla >rt 

- ? 1 0 -*it^j h 5 y x 5 0 mif 7 0 
3va-^ 1 o<r>m>v-yt . t^llfflnyA'-? 1 0 

i uo 9 5 % t aw** p l srtt^-r-g. . wmwsm > 

A-^2 0tl fiSm?t7 0O^tS«E<7)5%<50€ff$: 
flU: L T V c7)T'«5m?t«7J P i L<7) 5 % £• 

[0041] ttWHfffM 2 0 «til7J«S[ I i 

ti. am^y* 5 o<^r&^i££tf-LH^-T£ftjft 

[0042] J: a (C. ±afflHJWftt»£B*fc:U:, « 
*»aaSE*3 0{±. JBWMayA-^ 1 OfcitWJ 

& . <^tT.(i^ <t o t' nmnffim* put itt^ p l 

[0043] ft?t«7J P UiSKflffiTOJ P i 

l x 0 9*s ^. p L<attttsii&*jii 



4. ilS, M?"J*HI3^n*-?1 0t=«3ftftWkL<tt 

[0044 ] hi 5 c^-r<fc 0 »C, ««f3^<-^ 
1011 afl^lXttifWBKtfSteir*-**:* *<oge 

k . bhumm va'-? 2 o<i. *sftffl7 otc 

SISWE* fcfi^ft # 7 O^SgtSBJEtf) 

1 0 0%gJg<7)fl;E& . 

[0045] il^Mtflt-f 2 0 t » MSm^f 7 0 

mmnm owwBimmMM 2 o^«je$t 
mm&ffi7 0 i:m# 7 5 ctm ye-r^mtfcf 

ffiTfc 0 > fiflUMK ^ W 2 0 WfBE**aHH?ff 7 
0 O^tSltJEcT) 10 0 %SJS««ffii: LT t , «SS^f 
7 0 0«E«sa8«EE5fe« tZcK). MMm 7 0 cOSIk 
t£>. 4fc, 01 5Kjpt rk<flW7 5<D 
«EE. «SEIiji»<O*|ftit3aMlKLT*J0ll«f7 5*«E« 

[0046] 

[f&B^jK&Lidfc-rSiSJH] *f|BH{i, JJBWHfc: 

ca. EM?wm^isffiw«^xxAtM?ij^m^7 
izi>nmfLm oiz&g&mjiimteL, *>o s m?^7 

[0047] 

mnv^yxk mmm h^yxt warn vr?h>v 
iz&mz titz&mm? yrt-? tmmm h?>xiz 
muz futfc jBMi-f y^- 9 1 mmnmm? v> n- 

4 ^ii»«stE$ttffi L?zb% izmmmtijm t mmmt 
mttmttwimmi'A'r&bnftzmrrzAj v+ 
*WLWxmwmm>>XT-^zffi&Li,tz. 

[0048] *%tm±. ±im^9MM^X'rMzi5\^ 

-*<?mmmi&.±izim%m&m&miznmt& x a 

[0049] 
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[00 50] zcomut. &pmm? y*-* i o<7)« 
[00 5 1] zcomiizfrfrzmmm&jjjmi&ttm 

iZti^X. ±taBMfcttaJEI»8 5t«au 5 >y US-** 

A^-rs 1 1 i> izmmm? >^—?®m®n ioo*> 

0 fclM^««^l»<^&^XxAi:CDfg£ig 

[ o o 5 2 3 <ss i <7)mmcoBm>m i «, *»we36» 

fcfcjSrrn^HTfc*. -e<7)fifj£(4. 09TSt<9ib 

^awct . ±msamtbssm s 5 ^vsa u s -y hm-^z 
x-h-th t thizmmm? yj<-?Mm®s& 1 o o*> 

*mnwmi'ATJ*b&.mzn$i7 5tfmfci*Kx\^h 
Msmrn i*<r>x-mM*wmi$mtz> . 

[00 533 02 SrM^T. #«>3i(=fll^SMWIMt3 

[00543 mmfci w«-^wfpm» i o oco«« 

(4.' PWM*J»0J»1 5 0i:>-'-hh'7-<yiHlS&l 6 0 

twraKysv Ma»i 5 6£w-r&i fcfct, >;s7 

*mSK*ai« Ic*»'JS7HHBl56 tA^3 

U 5 >y MUSS 1 5 6^<>«StU 5 >y hS^Hi^S 
n*jSUaW4, H 1 0 -CSMH Ufc«3fc<0M9d««3 WN' 

[00553 m*m®nmmmmmwmm& 1 1 

0 . m^«««««s£«»HI8& 12 0. M5iJ««n 

-*aifl*SM»*Mii»i 3 0, mmm* -y*- * 
ffl*«ffi«*i«inaa 140 rfi-^^ii» 

15 5. *«/ttfflW»*- KtiJttgg 170. A^ttffi 

mmmmit iso. *> xux^^ o«o«js* 

<fctW(40 1 0 T*MH Ufcfl!*a«i: PI t&OT'Piffl 
[00 563 PWM$iJ1iP[3g& 150il MMffiflln yA 

-^io n&jjmEm^m^ TGftftomR 1 

1 5 6^X4 •/+y?imt:&1}'th. 
[0 0 5 73 U 5 -y M3S&1 5 6(4. P WM$OT®8& 1 
5 0*^c7)X-f •y^>-^fi-^i: . U 5 -y httSKR£«l 

5 it-w) 5 -y hm^ia^ffl i cLt . Mjowfltn 



-f&jjvftambm i ct*^03(c^$ijffli7n-f- 

ir-MC«^*y-h F5-f 7HIB1 6 0^ y^-y 
^«fflm#^ai*-rSi:i:t>tc. ±MS5d$iBll]8&8 5 
^«su 5 -y HS^fcatfTT*. 

[00583 pwM#jffli[5]8& 1 5 o<4. §mwt*3y'< 

-9 10 waj*«JE»^fi# t^+'J Tfi^fcfeBR 1 
5 5j&>6^f*Urf3-*k<3Jt«£ftv\ US* MSB 
15 6^X>f y^-^iy-fi-^^tb^^-S. 
[00593 U 5 -y M3» 1 5 6 (4. P WM$iJffl)0S& 1 
5 OA^OX-f -y ^-yrfi-^i: . >J 5 y b«SEl£5£#g 1 

5 7*^OU 5 -y h«»H$ge I cLt . M?iJ«ff 3 W< 

-^aj*«awiaj«[ic4:*»^H3(c^"ri!»7o-f- 

*r-hlZi>t~JZ7-h H5-f T'lHSSl 60^XW yf- 

sybfi^-s-ajsj-t-s. 

[006 0 3 03 IC^-T .fcdfc. U S -y MsISS 1 5 6 
(4. D 5 -y h«8H5lffi»l 5 7frt>c»V 5 y hTOSSSE 
ffi I cLi:M^Jffi«3 WN*-^ffi*«SS«iaifl I cZim 

t (si ) . jfejoMmaw^-^as^^sMftaiffiic** 

'J 5 y h«»5!iS€<i I cL*)WO«^ (No) (Cti. X^f 
vf^«Hilfk LTX>f v*>rm-%&*<n&*ib 
■h-th (S4> . xt77Sit. M^ja^n^N'-^ 

ffl*«8E«aiffi I c*fj S y I cLVXkCOm 

6 (Yes) (4. «8KUS»y bff-f-^aj^a (S2) 

SrOFFL (S3) . -eof£. X-f 7fy/«!iift 

UTx>f v+yymtttmtmjji, (S4) . x^ 

[006 1 3 U 5 -y hmoiEl5^fil I cLc7)ffl{4M?'J 

y s -y Muss 1 5 6*^ox-^ •y^-y^mmm^zm^ 

%H •yfVy'if/'J -y^(ClEt!|yNV-Sr«^-tl». 
[00621 ±SORtt«tffil§I»8 5(4. A*«E8KtHi 
Vij6»^>A*«EO(ST (^Jt(4'^tS«SO9 0%) t, 
L<(4A7JJSjSiSC^T (Wi<f 4 9. 5Hz ( 5 0Hz?£ 
ft) ) «aW5<yh<t^£W3 
Lfct^(C A^JX>f -y^8 0(CA^X^ •yf-^m-^- 

[ 0 0 6 3 3 IS 1 ^HSfecO^«(cfc(tS$iJfflI*&$rIilT 

[00643 ±.wmzwmmt&8£?h t . a 1 4 is 

^ 1 0<0ffi*«8EttnttnL, M?iJfflm3yyN'-^tB±)m 

seiaiffl 1 c#y 5 «y hmasissfii 1 cl mummn 
?^7oo^ft«gKc7)i 20%) jsLhtar-jfcfc** ys 

®K8 5^ai^-rS. ±^Sc^ttl[IISS8 5{4€oiEy5 
-y h«^Sr5HSU. A*x-f >y^-8 OtcA^lX-f yf-BH 
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[0065] zntjixj 

[0066] A7JX-T -y^-8 Otffflm-h&X'COmiZV 
S -v N 0E& 1 5 6 OflRffi «k 0 ^WtcM?'Jffl«3 

■r&jinmtv s -y hm«i&£icLM.:jrRc*« 

ft. M?iJ«fI^WN'-^l 0#. ^eeGffiSHaftgfcJ: 

[0067] XJl*4 •y J f-fflmT>y—J*-y7m^Z& 
{t£±SSi§lfc1$aj[Ej&8 5f4. mSfi/UffiMfflUr- FflJ 
fSl70 KSMHE- Hfl»fi#*aj*"f 4 fc fc «> fc, 

A**BW»8i*ei» i s o izmmm^m^-t^ . * 

A^^W -y^-8 0*«mW4-HJ-5ariiaa*i: 

[0068] K««MS#*»tJt18a/«ffiM 
K-QWI 17 0(1 MJWfflRri ^ l o <7)ffl 

[0069] tmGft*&v*Jiwmmm.Mti 1 8 

fctffcs A^«BEK*fflVi' <«*.tf5&lfitf>9 5%) is 
<fc?/A^Jl^a^ffift)0 <m«f5 0Hz) tJitfBfflR 

[0070] M50*Mt3 ws*-^ffi*«8B«I«iH3t|li|| 
l 3 omRoiMttei 0 , £?Mflt=i 10K 

[007 1] IMhO^Jfflli&^CJ: 0 . ±cSEM<7)ra®C*fe 
Lfc fc&t=US-yMlI»156 «DtS«g{C i 0 §m 

mMBte-yrt-f 1 0*53iftffif*fcliiMKfifc:.J: 
*rt££A7JXW -yf-SOfciHttU A2l«fl33J:W5l 

-?io -sai h7>x5o -a^ft<t 7 o -ife*j*Mi 

l 0«>iI8Sm[il»£JBJSUT«SftW7 0^ 



[0072] «MM(Z&94(cffK3*i*:JMr7 
5 Ottfffc J:l/m8f£«*[6](ifflS^rSl fc PI tXh y . 

[0073] <m2cDmm<D&B>*%,wcr>m2cr>mM 
<r>mm.iz^xvxnzmw-?h . 
[0074] *ftwcom2commcommizfrfr&$mm 

H^XfiSrfflv^tlMI&xXfAMIl Hit 

[ o o 7 5 ] H4 £fflwt. z.<7>mfoe>Bmt,zm^&&. 
w»eir i o o nmm^«m-t> . 

[0076] M?iJ«<l3>y\'-^$(JfflllHlS5l 0 0O« 

K£43 158k*2<0';S7 h«^IS5tS 1 5 9 tc-ftx 
fcJjtfWis 0 2 LfcSS 1 <^it*»BOTtf>M*Hll«3 
yyN'-^*iJ«0E&l 0 0^«jatR«^T»«B:K»!B 

[0077] Ka^QMEMmSHttKQIK 1 1 

o, M^mmmmm^mMmmi 20. mm^y^ 

-^ffi*«8BM«Wia» 13 0. JftJWMta 

as*«Bafrfr«3Hii» 140 . * -v y rft^-%±@gs 

15 5. WR/WSMm*- HW«B 170. A^3«E 
$fJW«»:iHlifS 18 0. tJ ZT/AJIXJ Ocoffifcte 

[0078] PWM$IJ13»&1 5 0«i. M^JfflfltnvA 

I5 6^x^ yi-y^m^tHij-ti. 

[0079] V 5 >y MH5I1 5 6(±. PWM»J»I3II1 
5 0A>^^f y^y^ft-g-fc. mitfO»J5-yhm»fiig 
SSI 5 8*^<^mic7)US-yh*gPiiSSffiIcLli;. 
2 <0 U S «y hmSiESSS 15 9 fr$><om 2 cr> \) $ y h 

mmstfem i<±2t mmm? y^-^m^mmktam 

I c b fr$>m 5 K*^W«l7 a— f-v— h <,z i> b ¥ 

-v H^^^ms&i 6 o^x-f -yi-yy^mm^tii^ 

L. ±aSPft^ffiHIgS8 5^m8fE»J 5 y h«#^tii73^- 
S. 

[0 080 ] HStc^TJJdfc:, 5 -y MUffi 1 5 6 
14. m 1 ^ U 5 y h«SI§Sl5 1 5 8 *>6<?5fiR 1 tfD U 5 

•y h HflStssffi i cl 1 1 mnmm ? yj ^ mamaa* 

liiffllc^Jt!KL(Sl 1). M?'JfflM»3>-y\'-^tiJ73« 
SKttffiffi I c3&*Jd h*ofElS«ffi I cL 1 *Mcr> 

«^(No)ll X^f -y^y^mmm^b LX*4 -yf- 
yym^ZZ<7)t£ftjlL (SI 5) . Muffins Wn' 

ai^mgr^ffiffi i c*«» 1 «o y * -x h«g£issffi i c 
Liia±^^ < Ye s ) {4. may $ * hft-^^ai^ 
•tt (s i 2) tttte. n -y yyxmm^-z of 

F L ( S 1 3) . -ecom. m2c7)y 5 y h«8S8t£»i 
5 9 3&»^<0* 2 O y 5 •/ l-msKt£5gffi I cL 2 b mm®. 
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3^<-^a*«««iajffiIcSrJt«L (SI 4) . M 

mmm ayj<-9 ta^mm.miam. i c^-sti 2 0 y 5 «y h 

«aaftje«IcL2J2Lh<0*^ (Yes) «, 3l#i^#X 

•f •y^y^fi-^-^OFF-r^ ( S 1 3 ) . M?ij«m3>- 
^^-^ai*«8S«ffifit I c^2W'J 5 y MBSEl£g« 
I cL2*)1S<7)i§-£ (No) (4 . X-f -yf-V^aSfi-^i: 

utx-r -yf-y^e^^iim^u <s 1 5) . x 

[008 1] mi<OV S y I cL 1 

ii«B2 5 >y hmsfEisjgffi 1 cL2com±mmfe* 
y<- 9 eM&ms&m* tzxmnmb&mx-h 

0 . »1«'J57 b«fliEiS^ffl I cL 1 \m2 <D V 

[0 0 82] y-h K^-CTWl 6 0(4. U S «y MH 

ssi 5 6*^<7)^-f v^yyamm^izm-izxj 

[0083] immm&mWka 5(4. A**EE«iaifl[ 
Vij&»£AA*Etf>«T (WiBTjgttttJE^OX) t 
L<{4A*«iaaRO«T (Witf 4 9. 5 Hz ( 5 0Hz?£ 
ffi) ) **tffi-r*a\ i*:(4. *»U 5 -y hfl^£gfl 
Lfcfc&fc* ATJX-f -y^-8 0(CA^X-f «y*«M§# 

[oo84] &2<nmm<mmiz&if&MwmiizaT 

[0085] ±mmzwm»m/ s ^i-{> t . m 1 4 a 

-9 1 ooai^msiE(4tijpt. M?ijfflHS=j >rt-?ftji 
m^mmm i c#s& i o >j $ -y Mtssi&gffi i cl i w 
ttfmmnm onmsmstv) 120%) m±(c=5ro^ 

fcS, U5-yMH»l 5 6#>£>, SvHitSl 
SEBR0CttasisIK8 5^tMr*-4. 
[0086] ±3KRtfittfttti[ilK8 5(4. «8KU 5 >y hfl 
^•fc^ftU A7JX4 -y^-8 0(CA*X^f •y^Hftff-f- 

[0087] ZWXJIXJ >v f-BH»fi#*5f»t>feA*X 
7f8 0ll, ffiScLTm^7 5feJ:t/*^M6 0 

[0 088] A7JX-T v*8 0imm-&*T'cr>fgHtV 

s -y h 0ss 1 5 6 cornmx o ^*W(cM?y«ii3 > a- 

* ttJ7JB3iEJ4Sfl 1 O U 5 -y h tt8ER£«[ I cL 1 gJglilT 

[0089] A^ix-f >yj-mmT>y—^-y?m^z%: 
ftfc±afflt»«taiia»8 5(4. «8K/*jeim«he- k«j 

A**fflw«ww0» 1 8 o izmim^ta^-t^ . & 



tt&Jj'r&ZblzRx.X. A?JX>f •y^-BHifefi#S:aj 
*U:f&. A^3X-f -yf-8 0*<ili»rf-*-HJ"S^fn3*fc 

[0090] IWttHE- h*-eWffi#Sr»*fc*SK/*Eft!l 
»*-K«J*»l 7 0(4. MTWHRavW 1 OOffl 

[009 1 ] i^fl^£^(tA*mffiM19MJW2]S& 1 8 
0(4. jB»«^*«»t^WSJfc:*jJt4AAlBE*liJfSV 

feW:, A*«EHBPffiVi« (0>J^(f^teO9 5%) 
4lXA^Jf^ma*ffio)0 (^J^.(45 0Hz) fci^RB 

aeiMasaa: o> o tz-rt tzMZiim^mmm^y^- 9 
i owftjj-r^znEfflw*:- vmmmzi 

[0092] i^Jlf«3 w^-^ffi^«8BM»«»llI» 
1 3 0Ja<Oi#CJ:»), M?iJ«jfltnyyN'-^ l o*^ 

[0093] Oh^XWffllMPtca: 0 . ±at«^>BHJW«C 
3&%*Lfc4: #(C U S <y M3B 1 5 6<0«ffit:J: DM 

«»sw»*)1I(c§ijrs Lxmmm? zmtfm 

±*ff±*Re±-rSi:i:t>tc» A*X>f y^-8 0Srra«C 

l. xtimKtixvmmizvmmz2smmiz*2>j:o 
izmmm^v^-9 1 o^msESrai^u. ^o^s. 

*>T. M^iJffiilr? yn'-^ 1 0-»it?iJh7yX5 o-^s 

mnm o-*mmma>j<-9 1 oomawniss^^ 
[0094] mffi<o«EJ3 xxsmsicojffoimif; 

[0095] 16, 17, H8S:fflV>T. 1 CDHJfrT) 

B®fc<tt/'m2oiiss^®o«f?mmji>'Xiri> > (:t3 

[0096] <±^fo¥t&m>±^mimi&mimiz 
mmmm^mmtm^'rMzmfuzmwnm o 
«oi oflafo$**j*oftffif7 5tfmmt$tix^2>b-t 

h. «7J^6 0(O«E* 5 . ^Jt(4*Sfi?t7 0(50Ste 
®Eco9 3%ti->tzb^rhb. A^tEA 5 iStf7 0 
«0^tS«E«0 9 5 %X'tb h i i: *> , K?iJfflfll-f y> <- 
9 2 0(4. «Sft^f7 0<05a8«ffi<05%<O«E*«* 
$-ti-T. iH^Jh7>-x5 0$:t0LTA:frmE(;:fia$-£ 
*SftW7 0W41 0 0%c7)«E^?!LiS-t*-TV^. 
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[ 0 0 9 7 ] 06 iZ^rfX o lc, ±mtzmBmWSt&. 
* 1 0 -DDO b5VX5 0-lStit7 0— MJUHiflta 

^n*— ^ i ocm^—yt^mwR^y^—? io-m 
W7 5^«i3yA-^ i o<rmv-7*jm& 

m^>^-9 i oiiafiWifcttjiTOet^rssswt* 1 * 

■i.*^ M^iJfflmn y*-9 1 OOtti^imsS I V 5 
•y MUSS 1 5 6<^)^tgtc J: 0 . m 1 OSIJ&^gfc:*^ 

Tiiu s y hms&m.fem i cl (mf±'«g*if7 o<n% 
««sw>i 20%) sjk, mi<r>mm^mmza\\x\i 
*ioy$^*asftjg«icLi («i««HftW7o 

*>je««Si*>l 2 0%) *Ug, WWRSftftOT. ttM 

«3 i o^>m^«a i ciiw*.tf»»fwr7 

0 ^ISttgEcT) 1 2 0 0 . M*iJffift3 

[0098] §mmn* v*—* i o<ojii;>jmffi4, m 
i o^aj:ara£sHiR-*-*fc*>t=ss 

MM 7 0O^tS«ffc7)2%S^tf0mE$r?Sir tTV^CO 

J*W7 5(CttSSJWf7 0*rojtf>0. 4%fSK 

(JWT7 5«O«^tfO0. 04%S£) 

[0099] IPMitflM >r<-* 2014, a^M^f 7 0 
W^tEW 9 8 %SJgcD«EE£ flte LTV 
flffif«*PiL<09 8%S«*tt»M-*. ffi^ttHB-f V 
A—* 2 0O|±S;Jjfl;SUi{4, m.nV-^>X5 0cr>~<X 

[oioo] a^*^7 o<o*E*sJ:tf*8»ija§flt* 

ifctftLTfc'), SWftW7 0<0}^1taaHScJ£bT#*fr 
— fi*7 5fc«^«E^2%e*jW«a: 

s*u fmi 5cr>m.mmmnffi7 o«osaa«a[<o2 o 

%SJK (ft^f7 5 0mSE02%SK) T*9, flffif7 5 
O«^J4figm?t7 0<7)«^|c7)0. 4%gJg(j|??7 5 

[oioi] miimmm o«4, mmm.^y^-9 

1 oaximsmoM y^-92 o^ntiPes&mteL 

tsm^ioo. 4%nmizi®%-t&. 

[0 102] <Xti^ »/1-8 0&mLtetZ>m7 
lZ5ik-t 4 3 fc, U 5 «y M3» 1 5 6 'J 5 >y hfl 

SftA^x-r >y^8 0**BaSS:3ixS. M^JM«3Wn'- 

? i ot4, m&tkffitmmzfflw^-vtmmmzx o 



CC0l^ffB]»4IS«eF(CtTfir*>nS<0T'A^«E{4*®m^ 

[0103] mmmu v*-9 2 o«, x^ms.^m 
mfiffi7 o<n%&w&<n2%wg.X'h&<?>x\ mmfm 
7 0 *>sa8«EE*> 9 8 xnmnnmzmiZ * , h 

5>-X5 0$r^LTA^mEtSg$-fr, «Wft^f7 0 
t=»43afi«ffi<0 1 0 0 %tf)WE£ WiStf* . 

[0104] M^m?t7 o<oms£i4, M^jfflm^wN- 

* 1 0*«flttft«[fe:'Sr"9M?d*Ml3 wc-^ 1 0-»l6flh 

m)v—~r*j&i&.Lx^h. zcomti>—y°<omm±nffi7 

5^cr>Wfi5.<r>mi& : $:AJ]X-( -yf-8 OizX OiSBf LTV^ 
^c7)T'*gaw7 OtfO^tSfl^ 1 0 0%lc^r?>. * 

/c, jt?ijffl«-f 2 o^ai^msK i i<4, m^j f 
7^5 0 <o-^ig^^ imv-7 *m&. LX11&. 
[0105] mmmxyrt-* 1 ot4, 
mEo2%sjso«ff$r5ii!:L.-c v^^^-c-asm^? o 

»«W ^A'-^ 2 OJ4«SflW«tt«ffi<09 S%Wg.<r) 
WE£«&LTV**tf>T«Sftffi7 0C«»r4«»^> 

«a{4ffifs«[*«a*LT*i o . a^m#7 o cogtsm^j 

^-8 0*>'Mfe$nTV^c7)T\ a^flB&Jifffcfi^rv^. 
[0106] «A»m(4c3 0J4, *Mi|3yA-^ 

i Q$>±irmm®.4 2 oco«^Pes^«*&L 
r^s. zmi-h t a zwmn$t7 oiz&te-t&wjw 
1 oo%(cffis-rs. vtzifi~>x. mwm®&30<7) 
mmmmt LxMmz&T-t&tK mmm?y;<- 

9 1 0(4«ff$iJfflI ; e-Htc« > )#^<>nTV^cr)T-, A 

*mjEoffiTt^(4^«agc^£T{4^< eei»ts««gK 
[0107] -eot*, hi i~iai 3-ci^BjLJt4a 

[0108] <A*mffi*«mffi, mar 9 5%*=mm 

IlnyA*-? 1 0*^JIW?n.TV>SWf>ia8tc^-r4 

nz^ ze>mcomm^nmthimmm®ttmi& 
Mm^x^Mzmuzmmnm7 001 o<g^*&^ 
mi$t7 5ti t mmztLX\ l ^zt£mz, hi3^l 

fc<A*«EE*gBWS, ^Jx.«49 5%tI^*fi3yA 
[0109] l«i a ^, *5MB<olOt<0»Jllfc:J:*i 
1 5 6co«ifiKJ: OM^ijafln^s'-^ 1 OtOiim^W 

ajfcffi£Mm^mtt&&miz®\m txmmm? 
-9io zmmmmzitz, ztizx*). mmm? y< 

bhiz^ KhU -yf-8 0S:^ficL, A^«ffifc4l>'jg 
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- ? i o h 5 y x 5 0 7 0 -»M?ij«fflt 

=? ws'-^ 1 o^«ssmia» mmnm 0 

coi 10] nm 5<r>wmts£xswfi£(o?}Mz 
mmco^ k [si t x-h *) %m 7 5 comm. £ fifcit-es s . 

[0111] 

TMJMMta^A-* 1 Ottffi:fcttSE£3§jltfiitm*9t 
[0 112] A^3X-f -yf-SOSrHtBcU ATI 

mffij XT/fmmzBm&iz&mmiz* 4 3 tzmrn 

± Vffla3R*«JWBfc:fPJ»rS - k SOT', M 
^WMIa V*-* 1 0-*WMh?>A 5 0-»*^ft^f7 

ztizxK> mmnft 1 0 *&%x,izxh zm&? 4 ; k 

#T*#4. 

[n®^#^ujBj] 

[hi ] *miizfrfr&m&mm£fttWimm^A*r 

0. 

[02 ] mi<0H*fi^®t*^SfiM5«Jfltta^il8ffi 

wn*- ^mmmm^mju^-i-ra y 7 0. 

[03 ] m«gBfc<Wtm(C*ft>* 'J 5 y MUKtfOfiJffll 
[04 ] m2«0HJfi^©^*^SitM?iJffl«^l8iS 

[05 ] &2<vmis,<?>fmtzirtF& u s » mubomw 

[06 ] *»WK^4fiM^««^WflS*«R^^7 i 

[07 ] *wy&zfrfrhmmwmr&mm$m/x^ 

■t ^ *t * ±mmfo*fn&m&T izxnxj 
zmtkLtztz conzi&xvnticomi *mw-r& 0. 
[08 ] *wMzfrfrhWMmnmr£mm$mi'X c r 
j*zm^m&mnm^xTMzmmfimmmzti 



X^&HrOrlzts^X , ±8tx-f 7f«L. A^)«ffi 
#9 5%GBMD fc$r4 i 3 KMSBHRa wC-^jWM 
0f$*lT^4 k *<o«a[*j J:t^|*OSWi*SlW-4 
0. 

[09] m^mM.mmtfj^mimm^^t:m^ 

[0io] m9cr,mwmmM^x^Acr,M.mmm^y^ 
-?m»®wwmi&&m-7v » ?0. 

[011] ^*c7)itM?ija«^l8ffi^»^XxA&ffl 

[012] fi^S^WIifll^CPffiWJR^A'rA&ffl 
±8Sffl!»»iaJIll»fc:J: 9A^mE#9 0%4T'<KTt^ 

[013] «£*<OiaM^M«^ISffi^^XxASrffl 
L . A*«E*« 9 5 % (jeVffi) k^r^ct d (cM?iJ«^3 

[014] ^<0l^^J»«^l8ffi^*^X^^ffl 

v ^M¥mnm^xTMztt.mznmmwiztix v 

^SriiHW-i.0. 

[01 5] fiiawiiMMiifli^wfiJMR^^^sffl 

[^^IttBfl] 

1 0 : mimmzyx-? 

2 0 :E?"Jffl«^ ^A'-? 

3 0 : 

3 5 : E3ri+(S[H]s&mffi»$aj@s& 

4 0 : mihyyXt.tlitM.W T9 Y)V 

5 0 : l^iJh^XX 

6 0 : m.jjjm 

7 0 : fi^ftK 

7 5 : fffi 

8 0 : A^^^f y^- 

8 5 : ±sSrai5c^miElS& 

10 0: M^J«M»=J^^'-^$iJffll0B 

110: iS%4)|ailllK«£EfiMtlKdtSatlslK 

120: n^m%mwffimn®B& 

13 0: wN*-^aj*«8s»j««j|[ig» 

14 0: mmm? iuj)W±m-$mn.®3& 

15 0: PWM#J«|1IK 

15 5: dfA-UTft-f-ffetlUB 
156: 'JS7 MSiK 
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157:'JS7 httSSR£» 

158 :*l^)l»S.yMKa[gftSg» 

159 : S -y hmSiEi&S£iS 
160: y-h K5^^HIS& 

17 0: «8K/«ffiS9»*- KWtMS 
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